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Eugene S. Smotkin declares under penalty of perjury under the laws of the United States 
of America as follows: 

I. I reside at 720 S- Dearborn, Unit 606- Chicay^n^ IL 60605 . I received a PhX>. in 
Chemistn; from University of Texas at Anstin in 1989 . Since 1992, 1 am a professor at 
Illinois Institute of Technology (HT) and have been engaged mainly in research on fiiel cells. I 
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have published 25 peer^rftvi ewed articles . Starting May 2000, 1 have been on a leave of 
absence from IIT and I entered employment with NuVant Systems, Inc., in June 2000, I am very 
fenoiliar with the art relating to fuel cell technology, I am a named inventor on this patent 
application. 

2. I am filing this Declaration to petition to make special this patent application 
because this invention materially contributes to the discovery and development of an energy 
resource, namely, conversion of chemical energy to electrical energy by fuel cell. 

3. Having regard to the requirement under MPEP 708.02 (VI), t explain how the 
invention claimed in this application materially contributes to the discovery and development of 
an energy resource, 

4. The partial reformate fuel cell (PRFC) invention contributes to the discovery and 
development of an energy resource as a device that enables the efficient conversion of fuels such 
as methane, alcohols, gasoline, diesel and other hydrocarbon fuels to electricity. The PRFC does 
not involve internal combustion (IC) of fuel. Thus the energy conversion process does not 
involve the formation of oxides of nitrogen, which are the main components of "smog**. Oxides 
of nitrogen are formed because the IC of fuels requires air as an oxidant and air is 80% nitrogen. 
At the high temperatures of internal combustion, the nitrogen is oxidized to NOx where x is 1, 2 
or 3. The PRFC involves fuel cell operation at intermediate temperatures (250*'C - 450*C) 
where CO is not a poison. Fuel cells have never operated in diis temperature range because there 
have not been electrolytes available for this temperature range. This invention teaches an * 
inorganic electrolyte system that is stable in the range of 250''C - 450*'C. Thus the PRFC is 
more reliable and not vubierable to transient high concentrations of CO that are common in 
conventional reformer ou^uts. In addition, in cases where die reformer fuel requires high 
temperatures (e.g. SOO^'C to lOOOX) for reformation, the temperature differential between the 
reformer and the fuel cell is less for the PRFC in comparison to polymer electrolyte membrane 
(PEM) fiiel cells that operate at temperatures below 100*C. Thus the process control required for 
the PRPC is less complex that for conventional PEM fuel cells because the changes in 
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temperature required for the process is less for the PRFC system. The PRFC is a revolutionary 
concept eiiables the construction of fuel cells that are more reliable and more compact 

I declare under penalty of perjury under the laws of the United States that the foregoing is 
true and correct. Executed at Chicago, USA, on ^s Tth day of July 2001. 
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